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1. *8l©J»i-5SBIfj>JSP 
Jz^L-y^i; y^iKcBB-t-So 

0 

r = a -f s v Kl) 

Si) KHJc^J:?^* hA-$#^#T*#6 a 
Xi=ai+svi (5C 2 ) 
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dndx i , dV <9n 
ds ds ds 2 ox 1 
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Fig. it*, ^v^u^^^y^^^SftSrfrt-si-efeSo 

2 Ate, »«^7-ftlcJ:SW^**rgH-H-e*)5o 

3Bfc ^^7^7^ . ^ 7 -fet^ i: /l- h ^7 y Ol^,Tti 



4 tt#«9Jfc«s v>^y H-e*s 0 
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dpi 
ds 
dqi 
ds 



dH 
dqi 

cm 

dpi 
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Wtli (S3) *W<fc»^^^hr:T>tt»:*-c^»Sn5o 

H= (p. 2 +p y 2 + Pi 2 ) /2 

H-n (x, y, z) (p a 2 + p y 2 +p 2 2 ) /2 



2r 2 " 2r 2 sin 2 <9' 

(t, r, 0, d>) te4&5cKffi«*<BJ*5)\ 
(pt,Pr,pe,p<p) 
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(3£sSB (p (t 0 ) , q (to ) ) Srt = t 0 W^offigxffcS^-fSo (p ( 
to+At), q (t 0 +At) ) fit = to +AtTOSIt*5it5 8 ftf^JliC 
to KStU ^ft (P (to), q (to)) - (p (to + At) , q (to +At) 
) ^yy^T^y^^W^l 

dq (to) Adp (to) =dq (t 0 + A t) A d p (t 0 +At) 

^f?&or^-e*>-5o ---c\ dp, d q}t&mm<vim$:-?hv, Ai-mi&m^ft 

, dpi d q <hv^^ F/v^fSU %z(DZjW<9 h^sf^sip^TBgjajBiDfflai 
^^s/>*<^^ 0 lot, H*r*^*-«4ffilWi-*3^sa*, 4&5c^7y 



oqk+i 



Pfc+i = Pfc - r 
qk+i = <?fc + t 



d H(p kj q k ) 



Fig. 2A^Fig, 2B(j:, ^^r^ • ^7-^»^7-S^ 

Fig. 2Afrmft^7—&fc£%%%£>W&Z^U Fig. 2B^>^^T 

VbZZkiPtlfflLX&Qs Fig. 2B^IELV^^^^^ 0 

F i g. 3A&F i g. 3B(1 {Sjy$£ frS^^/l" h^T VOfig if^t* F i g. 

F i g. 3BI^>yy^T>fy^ •t^7-^:J:^^^-7y^6^t 0 ^ 
^ h - r v<0«t*;bTa»*» <b ? ii*> 5 * fix v ^ 5 0 
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1 P9 



1 + 



r g r(a 2 +r 2 ) 
p 2 A 
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£ 2 2 



K7) 



o 2 2 p 2 Asin 2 (9 2 p 2 A 



p 2 = r 2 +a 2 cos 2 9, A = r 2 - r g r -\-a 2 

kfcm£ft>ZM:X*hZ> 0 y^^J^h><D!Em^m^tcXhtcm^mMmyy hMa th 

_ 2p 4> p t TT g cos 9 sin 6a 3 
u ^^\ (a 2 +r 2 -rr s )(r2-ha 2 cos 2 ^) 2 
p^ 2 (r 2 -r g r + a 2 cos 2 0) cot 6a 2 
( a 2 + r 2 „ rr g )(r 2 + a 2 cos 2 6>) 2 

p^ 2 cot Oa 2 

+ (a 2 + r 2 - rr 3 )(r 2 + a 2 cos 2 6>) 

p 9 2 cos 0 sin 0a 2 
~ (r 2 + a 2 cos 2 0) 2 
p r 2 (a 2 + r 2 — rr g ) cos 0 sin 0a 2 
(r 2 + a 2 cos 2 (0)) 2 " 
p t 2 r(a 2 + r 2 )r g cos 0 sin 0a 2 
(a 2 + r 2 — rr g )(r 2 4- a 2 cos 2 0) 2 
P0 2 (r 2 - yj- a 2 cos 2 6>)cot^csc 2 6' 
+ (a 2 + r 2 - rr 5 )(r 2 + a 2 cos 2 0) 

-ho 

{f(p,q),dpf y dqf) 
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= (f + 9,d P f +d p g,d q f + d q g) 

{f,d P f,d q f) x {g>d p g,d q g) 
= (/s, d P f xg + f x d P g, d q f xg + f x d q g) 

±IE<oJ:5^ SWi:IH«F^«»dst|-*Sixrv^< 0 Mittf, x 2 fcx<o**S*tf:x 
3 T% W^3x 2 J*ff*SK««rtt5* (x 2 , 2x) x ( Xj i) = 

(x 3 , 3x 2 ) ^***««^5^g»tttca»t>ti-»sn5o 

(p,l,0) X (q,0,l) 
= (P x ?> ^pP x q + px d p q, d q p x q-\r p x d q q) 
= (p<7, lx^ + pxO,0xg + ^xl) 

= [H,d v H,d q H) 

6, lot, ^^yvh^©jE!|i*SS» s *=S;fc-e#5 a 
Fig. 4 H*»|lilc:«5 v^«(0«^co-M^"r®T*feS 0 l li^vy 

l 2fj;^7 , ^7^y^ • W M^vmr^^fo^ • 
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1-*. Fi g. 5f*, ^mi^^^^v> / ^my^-<D-m^i'mxh^o 

Wfc&Zi'^l) >?5&n«gi:*irF i g- 6*, £T^" CRL" fc^53*M3 

*r , maofis • y 1 1 aMWJffli**Jti-5 (^7^s i ) a 
Httf, Fig. 6ii/Ttiait©i3 1 <ofim*st*f"5 8 rk, *aoflat-«»** 

(p,l,0) x (q,0,l) 
= (pxg,9 p pxq + px d p g, d g p x g + p x d q q) 
= (pg , lx^pxO,Oxg + j)xl) 

= [H,d v H,d q H) 
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BfcSr^U 3 4fl MaWOIJcRSifttSr^i-o 



2r 2 2r 2 sin 2 0' 

£ffiv^«£\ Fig. 7\Z7tfrW&ft%J&£frZ><> Fig. 7(OJ:54a*r4K*fiiV 
,Fi g . %\zjtfrWk&&OLZfiz>. 
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mc»» Lfcfettf «^3^3v ^TMK^^S®^ 5 SB^a fc £{f ?L5o 
4. H^3^|B^iX^u^x^y^ • \s4 M/-yy^fflVNf:L/yyi)y^i 
ifUBv-^u^T^ y^ 7 • M/-i/y^Sf4, 

i l 



